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B-glucanases 
and Candida albicans, 595 
Bile salts 
injured bacteria susceptible to, 
53 
Biochemistry 
of Candida albicans, 599 
and use of Spirulina 
biomass, 520-21 
cloning of genes, 514-17 
mutants, 513-14 
nutritional properties, 521- 
22 
photosynthesis, 506-12 
production technology, 517- 
0 


protein synthetic apparatus, 
$12-13 
Biodesulfurization 
of petroleum, 385 
Biofilms 
and anaerobic corrosion, 212- 
214 
and fouling of metal, 198 
and sulphate-reducing bacte- 
ria, 210-12 
Biogeochemical activities 
in situ assessments, 328 
Biogeochemical cycles 
and in situ bacterial activities, 
321 
Biomass 
chemical composition of , 520- 
21 
industrial production, 517 
measurement of, 303 
on-line monitoring systems 
for growth, 304-5 
Biosensors 
and growth control 
in microbial cultures, 308 
Biosynthesis 
in C. albicans, 596 
physiology of the Veillonellae, 
183 


and trypanosome antigenic 
variation, 485-87 
see also Bacterial polysaccha- 
rides 
Biosynthetic pathways 
products of, 313-14 
Biota 
late Proterozoic microfossils, 
399 
Biotin 
requirement for 
by C. albicans, 589 


ee = 
7 
a 
5 7 
_ 
} 
_ 
e 


700 


Biotin sulfoxide 
reduction of, 137 
Bipartite genomes 
and plant virus satellites, 152 
8-lactamase (Bla) 
mutations that block export of, 
625 
Bla protein 
and protein secretion 
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and RNA-protein, 169 
Capsid vertices 
and DNA phages, 110 
Capsules 
as virulence factors, 30 
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tyostelium, 293 
Carbohydrate utilization 
and Candida albicans, 581 
Carbohydrates 
and VSGs, 482 
Carbon 
converted to the production of 
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Carbon catabolism 
metabolic pathways for 
figure, 96 
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protein export in bacteria, 629 


Cardiac surgery 
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Caryophanon 
taxonomy, 679 
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isolation of Mycobacterium, 
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sis 
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and gene expression 
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methods of 
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Cell sorting 
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physiology of the Veillonellae, 
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Candida albicans, 591-93 
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sils, 395 
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Cellulose 
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and serum sensitivity 
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Cervical lymphadenitis 
and Mycobacterium, 361-62 
Cetylpyridinium 
and identification of Mycobac- 
terium, 352 
Chara vulgaris 
epiphytic bacteria growing in 
association, 328 
Chemical industry 
and Spirulina, 517 
Chemical supplements 
and microbial coal desulfuriza- 
tion, 380 
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in Dictyostelium, 280 
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and compartmentation in 
Dictyostelium, 285 
Chenopodium amaranticolor 
and plant virus satellites, 165 
replication of, 158 
Children 
and oral candidosis, 608 
suffering from third-degree 
malnutrition, 522 
Chilled storage 
and outbreaks of foodborne 
disease, 62 
China 
disease control 
and sat-RNA, 167 
Chitin 
in the yeast wall 
Candida albicans, 605 
Chitin synthase 
in C. albicans, 596 
Chitinases 
enhancing the pathogenicity of 
B. thuringiensis, 690 
Chlamydiae 
causing chronic/acute symp- 
toms, 41 
delineation and placement of 
viral taxonomy, 472 
Chlorophyll-b-protein complex 
and Spirulina, 506 
Chloroplast thylakoids 
and proton motive force in 
bacteria, 220 
Chloropiasts 
and Spirulina, 507 
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and probes for 
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Chromogenicity 
and Mycobacterium, 348 
Chromosomal genes 
and colanic acid synthesis, 
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Chromosomal location 
internal and telomeric, 488-90 
Chromosomal translocation 
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and DNA sequence, 426 
transcriptional activation of, 
421 
Chronic diseases 
see Candida ablicans 
Chronic infection 
and serodeme, 477 
Chronic lymphocytic leuke- 
mias(CLL) 
c-myb transcript, 428 
Chronic myelogenous leuke- 
mias(CML) 
and transcriptional expression 
of c-fes, 430 
Chymotrypsis 
and transcriptional enhancers, 
439 
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num, 198 
Clofazimine 
in treatment of im- 
munosuppressed patients, 
363 
Clonal oral cavity populations 
Candida albicans, 586 
Cloning 
of genes 
Spirulina, 514 
Clostridia 
and proton motive force, 237 
Clostridium botulinum 
and vascular permeability, 33 
Cloxacillin 
and bacterial envelope, 541 
CO, evolution pattern 
in microbial cultures, 301 
CO, fixation 
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and Spirulina, 516 
Coal 
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and in situ bacterial activities, 
329 
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gies, 467 
and plant virus satellites, 152 
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in Dictyostelium 
models of, 292-94 
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and Candida albicans genet- 
ics, 583 
Computer programs 
and metabolic change simula- 
tion 
in Dictyostelium, 293 
Conduction 
and survival of injured bacte- 
ria, 65 
Convergent evolution 
and viral taxonomy, 469-70 
Conversion factors 
and measurement 
in situ bacterial activities, 
331 
Cooking 
effect of 
on sublethal injury to bac- 
teria, 59 
and food product flow, 52 
processing requirement, 59 
Coronaviridae 
as virus affecting vertebrates, 
459 
Corynebacterium 
and TMAO reduction, 136 
Corynebacterium renale 
polynephritis, 35 
Cosmid clones 
VSG genes in, 489 
Cotransduction 
and synthesis of alginate 
P. aeruginosa, 260 
Cross-inoculation 
and Rhizobium, 90 
Cross-reactivity , 
antiserum 
and Spirulina, 509 
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and exopolysaccharide synthe- 
sis, 257 
Cucumoviruses 
satellite RNAs of, 160-63 
replication of, 160 
Culmination 
as developmental stage 
in Dictyostelium, 272 
Cultivation methods 
in microbial cultures, 310-11 
Culture fluorescence 
and growth control 
in microbial cultures, 306 
Curdlan 
bacterial polysaccharides, 249- 
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as gel-forming polysaccharide, 
251-52 
Cyanine dyes 
and proton motive force in 
bacteria, 231-32 
Cyanobacteria 
genetic recombination in, 514 
Proterozoic fossils, 395 
and Spirulina, 508 
Cyclic AMP 
and cell type-specific protein 
synthesis, 281-82 
involvement of 
and Dictyostelium, 280-83 
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injured bacteria susceptible to, 
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Cystic fibrosis 
and P. aeruginosa, 546 
Cytochrome c oxidase 
and respiration of 
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Cytochrome f 
Spirulina, 507 
Cytochrome P450 synthesis 
in yeast cells, 312 
Cytochromes 
in TMAO respiration, 140 
Cytolytic toxins 
and the cellular membranes, 
689 
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protein synthesis 
and E. coli, 615 
Cytoplasmic hydrogenase 
and corrosion, 207 
Cytoplasmic proteins 
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and protein export in bacte- 
Tia, 643 
Cytoplasmic turnover 
and c-fos mRNA levels, 437 
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methyl-malonyl-CoA, 178 
Dehydrogenase 
and Rhizobium, 105 
Deletion analysis 
recombinant 
and protein export in bacte- 
ria, 632 
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education during, 3 
Desulfovibrio 
betaine degradation by, 134 
hydrogenase-positive 
as terminal oxidant, 201 
Desulfurization technology 
nonbiologica! methods, 376 
Desulfuromonas acetoxidans 
and reduction of sulphur to 
sulphide, 206 
see also Technology 
Detritus 
and sulphate reducer corro- 
sion, 200 
Dextran synthesis 
and Veillonella LPS, 190 
Diagenetic 
environments, 394 
and late Proterozoic microfos- 
sils, 393 
see also Pyrite 
Diamines 
and physiology of Veil- 
lonellae, 184 
Dianthins 
as mannose-containing gly- 
coprotein, 663 
Dianthovirus 
and plant virus satellites, 
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Diauxic growth 
in microbial cultures, 311 
Dibenzothiophene (DBT) 
and desulfurization technolo- 
gy, 378 
in microbial desulfurization, 
384 
Dibenzothiophene linkages 
in crude oils, 373 
Dictyostelium 
compartmentation in, 271 
Differential synthesis 
actin 
in Dictyostelium, 284 
Differentiation 
pattern formation 
in Dictyostelium, 278 
Differentiation-inducing factor 
(DIF) 
and compartmentation in Dic- 
tyostelium, 281 
Dimethylamine 
demethylation of TMAO, 133 
Dimethyl sulfoxide 


and induction of pro- 
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to granulocytes, 422 
Dimethyl] sulfoxide reduction 
and TMAO 
parallel studies, 146 
Dimorphism 
in C. albicans, 596-601 
and gram-negative bacteria, 
264 
Diphtheria toxin 
and insect bacteria, 691 
Disaccharide 
and kirromycin-like antibi- 
otics, 558 
and fast-growing rhizobia, 93 
metabolism of, 95-96 
Disaggregation 
in Dictyostelium development, 
Discoidin 
in Dictyostelium development, 
277, 291 
Discontinuous growth 
in rickettsiae, 70 
Disease 
clinical, 360 
development in plants, 170 
foodborne 
and chilled storage, 62 
Distal turbidites 
and late Proterozoic microor- 
ganisms, 399 
Distribution 
and sublethally injured bacte- 
ria, 54 
Disulfide bridge 
and ricin toxicity, 658 
Disulfide linkages 
and Trypanosome 
antigenic variation, 484 
DNA 
chromosomal 
and A. haloplanktis, 19 
content 
and Candida albicans, 584 
containing telomeric basic 
copy, 494 
converted to the production of 
cell biomass, 331 
double stranded, 465 
and growth control 
in microbial cultures, 315 
homology 
and slow-growing rhizobia, 
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host-cell, 419 
injection proteins 
and translocating vertex, 
118 
packaging, 111-13 
plant nuclear 
and Spirulina, 516 
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and in situ bacterial activi- 
ties, 337 
recombinant technology, 487 
and protein export in bacte- 
ria, 630 
relatedness studies, 349 
and rickettsial assembly, 76 
Spirulina 
localizing genes on, 517 
thymidine incorporation, 336 
DNA cloning 
and growth control 
in microbial cultures, 315 
DNA plasmids 
and Dictyostelium, 282 
DNA relatedness 
and viral taxonomy, 459 
DNA replication 
of Candida albicans, 599 
DNA synthesis 
c-myc expression, 426 
and rickettsial assembly, 83 
and viscumin, 660 
and oncogenes, 434 
DNA techniques 
and protein export, 619 
DNA transcripts 
nonribosomal chloroplast 
and plant virus satellites, 
153 
DNA translocating vertex 
assembly of, 120-25 
auxiliary proteins, 120 
cellular site for, 126 
coat proteins, 118 
composition and organization, 
114-15 
DNA packaging, 111-13 
host-gro functions, 119-20 
Lambda, 122 
pilot and injection proteins, 
118-19 
portal proteins, 115-17 
procapsid assembly, 113-14 
P22, 123 
regulation of portal vertex 
assembly, 126 
scaffolding proteins, 117-18 
T3, 124 
T4, 121 
T7, 124 
DNA/DNA homology 
and insect bacteria, 675 
Dodecandrin 
general characteristics of, 663 
Doxyadenosine pools 
and in situ bacterial activities, 
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Drug resistance 
and bacterial envelope, 529 
Drug therapy 
and trypanosomes, 498 
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and Spirulina, 523 
Ecosystems 
complex, 205-6 
and later proterozoic microfos- 
sils, 393 
EDTA 
and EF-Tu, 573 
EF-Tu 
aggregation, 574 
crystallization of, 574 
stabilization of, 573 
as target of kirromycin, 560 
EF-Tu GTPase 
influence of kirromycin on, 
566-68 
EF-Tu mutants 
selected with kirromycin, 570- 
73 
EF-Tu-GDP complex 
model of 
figure, 560 
Efrotomycin 
chemical structures of, 558 
Eh 
influence of 
on envelope, 528 
ELC genes 
and trypanosome, 494 
Electrical power generation 
and microbial desulfurization, 
372 
Electrochemical gradient 
and proton motive force 
in bacteria, 238 
Electrochemical mechanisms 
corrosion, 196-97 
Electrons 
see Anaerobic electron flow 
Electron transport 
to TMAO, 138 
Electron transport system 
and TMAO reduction, 132 
Electrons 
see also Anaerobic electron 
flow 
Elodea canadensis 
epiphytic bacteria growing in 
association, 328 
Elongation factor TU(EF-Tu) 
and kirromycin-like antibi- 
otics, 557 
Embden-Meyerhof-Parnas(EMP) 
pathway 
in rhizobia, 94 
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Encoding functions 
and plasmids, 24 
Endocarditis 
caused by 
Mycobacterium, 362 
Endocytosis 
plant/fungal toxins, 657 
Endolithic microorganisms 
in Proterozoic rocks, 406 
Endoplasmic reticulum 
and rickettsial assembly, 86 
Endotoxin 
biological effects of, 186 
Energy 
and growth control 
in microbial cultures, 303 
Energy metabolism 
end products of 
and growth control, 314- 
15 
and growth control 
in microbial cultures, 312, 
314-15 
and physiology of Veil- 
loneiliae, 177 
Energy production 
and microbial desulfurization, 
371 
Energy-dependent probe 
accumulation 
and proton motive force in 
bacteria, 224 
Enterobacter agglomerans 
isolated from insects, 675 
Enterobacteria 
taxonomy, 677-78 
Enterobacteriaceae 
and anaerobic respiration with 
TMAO, 146 
and polysaccharides, 265 
serum-resistant 
and cephalosporins, 539 
and synthesization 
of exopolysaccharides, 248 
TMAO reduction by, 138-43 
Enterochelin 
as a phenolate siderophore, 34 
Enterotoxin 
and bacterial signal sequences 
figure, 621 
intestinal diseases caused by, 
690 
mechanisms of attachment, 
31 
Entomogenous bacteria 
specificity, 679-80 
Entophysalis 
microfossils, 400 
Envelope properties 
see Bacterial envelope and in- 
fection 
Envelope proteins 
in E. coli, 644 
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Environment 
growth control 
microbial cultures, 301 
heterogeneity of 
synecological studies, 329 
occurrence of opportunistic 
pathogens in, 358-60 
see also Bacterial envelope 
and infection 
Environmental change 
and proton motive force, 533 
Environmental parameters 
on microbial growth 
figure, 303 
Environments 
of Spirulina, 50S 
Enzyme lesions 
and physiology of Veil- 
lonellae, 177 
Enzyme reaction 
and microbial metabolism, 
333 
Enzymes 
and growth control 
in microbial cultures, 312 
Eoentophysalis 
stromatolites, 401 
Epitopes 
localization of 
trypanosome antigenic vari- 
ation, 485 
Erwinia 
phytopathogenic species of, 
677 


Escherichia coli 
butanol-treated, 230 
and convergent evolution 
viral taxonomy, 469 
and exopolysaccharides, 245 
internal organization of, 82 
and iron privation, 26 
and kirromycin-like antibi- 
otics, 559 
and nutrient depletion 
bacterial envelopes, 530 
protein secretion in, 615 
and susceptibility of cells 
to lysis, 16 
and TMAO reduction, 141 
parental and kirromycin- 
resistant 
figure, 571 
Ethanol 
and growth control 
in microbial cultures, 310 
Ethylmethane sulfonate 
and Candida albicans, 583 


and selection with kirromycin, 


570 
Eubacteria 
and viral taxonomy, 461 
Eukaryote protein synthesis 
see Plant and fungal toxins 
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Eukaryotes 
effects of cAMP 
and Dictyostelium, 284 
in host defense, 25 
and proton motive force in 
bacteria, 220 
at the ribosome level, 650 
telomeric sequences found in, 
489 
and transcriptional control, 
290-91 
Eukaryotic algae 
and Spirulina, 509 
vs. Spirulina, 523 
Eukaryotic cell 
in R. tsutsugamushi, 79 
ultrastructure, 81 
Eukaryotic cell origins 
molecular insights on 
late Proterozoic microfos- 
sils, 412 
Eukaryotic microfossils 
in intertidal assemblages, 403 
Eukaryotic molecular biology 
and evolution of VSG genes, 
490 
Eukaryotic organisms 
and antifungal agents, 601 
Eukaryotic protein synthesis 
and kirromycin, 569-70 
Eukaryotic ribosomes 
inhibiting protein synthesis, 
665 
Eukaryotic signal sequences 
and protein export 
in bacteria, 628 
Eukaryotic systems 
plant toxins 
figure, 655 
and plant virus satellites, 155 
Evolution 
within virus families, 464-65 
see also Convergent evolution 
Evolutionary process 
and rickettsial assembly, 83 
Ewing sarcomas 
and c-sis expression, 437 
Exocellular enzymes 
in yeast cells, 312 
Exopolysaccharide synthesis 
in whole bacteria, 258-60 
Exopolysaccharides 
and bacterial envelope, 530 
biosynthesis and composition, 
244-61 
Exotoxin A 
and insect bacteria, 691 
Exotoxins 
and leukocidins, 29 
Exponential reproduction 
in microbial cultures, 299 
Export defective protein 
and mutations, 639-40 


Extracellular macromolecules 
polysaccharides, 243 
Extracellular parasites 
and bacterial virulence, 29 


F 


Feed 
high grade 
and Spirulina, 523 
Fermentation 
and Candida albicans, 581 
pattern of 
in Candida, 589 
see also Purine fermentation 
Fermenting cells 
and proton motive force, 236- 
7 
Ferredoxin 
and Spirulina, 508 
Ferrous iron 
and microbial solubilization 
of pyrite, 374 
Ferrous metals 
corrosion processes in, 213 
Ferrous sulphide 
and corrosion rate, 202 
fesifps 
and oncogenes grouping, 420 
fes oncogene 
structural analysis of, 429 
fgr 
and oncogenes grouping, 420 
Ficapreny! phosphate 
and exopolysaccharide synthe- 
sis, 256 
Fijivirus 
as plant reovirus, 460 
Fish spoilage 
and discovery of TMAO 
reduction, 131-33 
Fisheries research 
in 1950's, 10 
Flavin nucleotides 
and TMAO, 139 
Flavobacterium 
and exopolysaccharides, 250 
and TMAO reduction, 136 
Flavoproteins 
and TMAO reduction, 145 
Flow dialysis 
and proton motive force 
measurement, 226 
Fluorescent antibody tagging 
and autoecological studies, 
97 
Fluoride 
and prespore formation 
in Dictyostelium, 277 
5-Fluorocytosine 
chemotherapy of systemic can- 
didosis, 602 


Wi 


Fluorometric assays 


and detection of mycobacteria, 


355 
Follicular lymphomas 
and chromosomal breakpoints 
in translocations, 440 
Food poisoning 
and extended chilling, 62 
Food preparation 
handling of, 56-59 
Food product flow 
control points during 
figure, 55 
in food service systems 
figure, 53 
and injured bacteria, 54-65 
see also Foodservice systems 
Foodborne disease 
and hot-holding devices, 61 
Foodservice systems 
microbial injury and resuscita- 
tion, 53-54 
product flow and injured bac- 
teria, 54-65 
Foodstuffs 
Spirulina, 505 
Formaldehyde 
demethylation of TMAO to, 


Fossil fuel desulfurization 

see Microbial desulfurization 
Foulbroods 

infectious bacteria causing, 

685 

fps oncogene 

structurai analysis of, 429 
Free fructose 

and Veillonella, 190 
Froth flotation 

as desulfurization technology, 


Frozen storage 
and sublethal injury to bacte- 
ria, 63 
Fructokinase 
and bacteroid carbon metabo- 
lism, 102 
Fructose 
transported into R. legumino- 
sarum, 101 
Fructose bisphosphate aldolase 
in rhizobia, 95 
Fructose carbon 
and chemical composition of 
Veillonellae LPS, 188 
Fujinami sarcoma virus 
and fps, 429 
Fungal pathogens 
see Candida albicans 
Fungal protein 
plant and fungal toxins, 
649 


see also Protein 


Fungal protein toxins 
blocking protein synthesis, 
667 


Fungal toxins 
site of action of 
figure, 652 
Fungi 
viruses affecting, 452 
fus gene 
and kirromycin-like antibi- 
otics, 561 
Fusion reactions 
and gpNu3 scaffolding pro- 
tein, 123 
Fusobacterium 
and peridontitis, 189 


G 


gag-myc fusion protein 
structural analysis of, 420 
Galactosamine 
and chemical composition of 
Veillonella, 187 
Galactose 
and polysaccharide, 252 
Gallionella 
and discrete deposits on met- 
als, 198 
Gelonin 
glycosidic moiety, 664 
Geminiviridae 
and vertebrate virus taxa, 461 
Gene amplification 
transcriptional activation of, 
421 
Gene B protein 
lambda 
and DNA translocating ver- 
tex, 122 
of lambda, 122 
Gene conversion 
into an expression site, 492-93 
Gene encoding signal peptidase 
I 


and protein export in bacteria, 
636 
Gene expression 
and compartmentation in Dic- 
tyostelium, 289-92 
in Dictyostelium, 275-76, 281 
and growth control, 311-12 
VSG, 491 
Gene fusion techniques 
and protein export in bacteria, 
630 


Gene organization 
and amino acid sequences, 
465 
Gene products 
and DNA translocating vertex, 
115 
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Gene recombination 
mechanism of, 425 
Gene regulation 
and structure of proto- 
oncogenes, 438 
Genes 
identification/cloning of, 514 
see also tuf genes 
Genetic analysis 
and C. albicans, 582-89 
Genetic code 
and organization of VSG 
genes, 488 
Genetic constitution 
changes in, 300 
Genetic engineering 
and production of Spirulina, 
18 


Genetic manipulations 
and growth control 
in microbial cultures, 315 
Genetic studies 
and protein export in bacteria, 
637 


Genetics 
and plant virus satellites, 168 
of T. ferrooxidans 
in coal desulfurization, 382 
TMAO reductase, 142 
Genome organization 
and viral taxonomy, 463 
Genomes 
of obligate intracellular para- 
sites, 23 
Geochemical analyses 
and late Proterozoic microfos- 
sils, 393 
Geologic time scale 
late Proterozoic era 
figure, 392 
Germ plasm 
Rhizobium,9\ 
Germ-tube formation 
in C. albicans, 594 
experimental conditions for 
C. albicans, 597 
Glioblastomas 
and expression of v-sis, 431 
Glucans 
and C. albicans, 592 
Glucokinase 
and bacteroid carbon metabo- 
lism, 102 
Gluconate 
and exopolysaccharide synthe- 
sis, 260 
Gluconeogenesis 
control of, 185 
physiology of Veillonellae, 
182-83 
Glucosamine 
and chemical composition of 
Veillonella, 187 
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Glucose 
and chemical composition of 
Veillonella,187 
and exopolysaccharide synthe- 
sis, 260 
and fast-growing rhizobia, 93 
and growth control 
in microbial cultures, 310 
in situ bacterial activities, 335 
nonutilization of 
and physiology of Veil- 
lonellae, 177 
ratio of 
and exopolysaccharides, 
252 
transport, 101 
Glucose catabolism 
operation of the ED pathway 
for, 96 
Glucosyltransferase reaction 
and Veillonella LPS, 190 
Glycan production 
low-molecular-weight 
and exopolysaccharides, 
247 
Glycerate 
alternate source of 
in glycerol 
limitation of 
in gram-negative bacteria, 
538 
Glycerol 
and metabolic pathways for 
carbon catabolism 
figure, 97 
and metabolism of C-3 com- 


with TMAO, 138 
Glycine 
and kirromycin, 560 
and protein export, 622 
Glycogen synthesis 
and compartmentation in Dic- 
tyostelium, 293 
and exopolysaccharides, 246 
Glycolytic products 
and TMAO reduction, 132 
Glycoprotein toxins 
antiviral effects of, 668 
inhibiting translation in eu- 
karyotes, 650 
see also Plant and fungal 
toxins 
Glycoproteins 
cell surface 
and developmental Dictyo- 
stelium, 276 
modeccin binding, 661 
and trypanosome antigenic 
variation, 481 
and viral protzin sequences, 
464 
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Glycosides 
and kirromycin-like antibi- 
otics, 558 
Glyoxylate cycle 
in bacteroids, 103 
Golgi apparatus 
and R. tsutsugamushi, 74 
Gonococci 
and systemic disease, 38 
Gradient centrifugation 
and Dictyostelium, 274 
Grain inhibitors 
and cell-free systems for pro- 
tein synthesis, 665 
Gram-negative bacterium 
species of, 537 
see also Escherichia coli 
Gram-negative cocci 
see Veillonellae 
Gram-negative rods 
and insect bacteria, 678 
Gram-positive bacteria 
and bacterial signal sequence 
figure, 621 
and envelope properties, 534- 
36 


and insect bacteria, 678-79 
Granular cytoplasm 
emerging Rickettsia(R) within 


in situ bacterial studies, 
342 
Great plate count anomaly 
and in situ bacterial activities 
measurement, 324 
GroE gene 
and host proteins, 119 
Growth 
bacterial envelope in vivo, 
542-43 
and Mycobacterium, 348 
Growth control 
in microbial cultures 
analysis of physiology, 301- 
3 


cell inherent, 301 
cultivation method, 310-11 
environment, 301 

gene expression, 311-17 
on-line measurement, 304- 


systems for, 309-10 
Growth cycle 
of R. tsutsugamushi, 82 
Growth rate 
and plasticity of bacterial en- 
velope, 531 
in situ 
Leucothrix mucor, 327 
Gunflint Iron Formation 
microbiota, 392 


Gynaecomastia 
in treatment of Candidosis, 
604 


H 


H-thymidine uptake 
in R. tsutsugamushi infection, 


Haemophilus 
of siderophore-independent 
mechanisms 
of iron transport, 35 
Halobacteria 
protein from 
and Spirulina, 508 
Halophilus cutirubrum 
and kirromycin, 569 
Heat evolution measurement 
and growth control 
in microbial cultures, 308 
Heat labile toxin 
and bacterial signal sequence, 
621 
Helper viruses 
properties of 
figure, 154 
Helper-virus genome 
and plant virus satellites, 168 
Helper-virus relationship 
plant virus satellites, 170 
Helper-virus replication 
plant virus satellites, 163 
Hemagglutination patterns 
in enterotoxins, 31 
Hemolymph pressure 
and insect bacteria, 688 
Henicomycin 
chemical structures of, 558 
Hepatitis B virus(HBV) 
reverse transcription, 465 
Heptose 
and chemical composition of 
Veillonella, 187 
Heredity 
of virulence, 22-24 
Heteroduplex analysis 
and homology to v-myc, 422 
Heterogeneity 
preaggregation cells, 280 
Heterotrophic bacteria 
Rhizobium 
and carbon metabolism, 89 
Hexose 
metabolism of, 96-98 
pyranosyl form 
and exopolysaccharides, 
245 


Hexose cycle 
in rhizobia, 95 
Hexylamine 
as 
proton motive force, 227 
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Hodgkin’s lymphoma(HD) 
and transcriptional expression 
of c-fes, 430 
Honey bee 
bacteria of, 684-85 
Hormogonia 
and biochemistry of Spirulina, 
505 
Hospital-acquired infections 
Candida albicans, 605 
Host 
response of a pathogen to, 
529 


Host cell 
and rickettsial assembly, 70-1 
see also Nodule host cell 
metabolism 
Host defense 
mechanisms 
in candidosis, 606 
nonspecific mechanisms of, 
24-28 
see also Bacterial virulence 
Host genetic material 
and host taxonomy, 464 
Host genomes 
and RNA plant viruses, 151 
Host "Gro” functions 
and DNA translocating vertex, 
119-20 
and the morphogenesis of bac- 
teriophages, 119 
Host immune responses 
and antibiotics, 543 
Host proteins 
binding of 
and antibiotics, 543 
and the morphogenesis of bac- 
teriophages, 119 
Hot-holding 
devices, 61-62 
and food product flow, 52 
Human growth hormone 
and protein secretion, 
in E. coli, 617 
Human leukocyte interferon 
and growth control 
in microbial cultures, 317 
Human sleeping sickness 
and African trypanosomes, 
476 
Hybrid proteins 
MalE-LacZ 
and protein export in bacte- 
ria, 630 
Hydrogen sulphide 
and souring/plugging of reser- 
voirs, 213 
Hydrogen-producing acetogenic 
bacteria 
and sulphate reducers, 209 
Hydrogenase 
and corrosion, 203 


Hydrogenase activity 
in Spirulina, 511 
Hydrophobic core region 
and protein export in bacteria, 
624 
Hydrophobic extenion 
and trypanosome antigenic 
variation, 482 
Hypersaline environment 
and late Proterozoic microfos- 
sils, 401 
Hyphal growth 
genes required for 
Candida, 599 
Hyphomicrobium 
and TMAO reduction, 134 


Icosahedral virus capsid 
and DNA translocating vertex, 
116 
Identification 
of species 
Mycobacterium 
Immunity 
and P. aeruginosa, 676 
Immunoblotting techniques 
and the bacterial envelope, 
550 
Immunogenicity 
and bacterial envelope, 528-29 
Immunosuppressed patients 
and gram-negative rod bac- 
teremia, 548 
Immunosuppression 
and opportunistic infections, 
360 
Immunosuppressive treatment 
and Candida albicans, 579 
In situ bacterial activities 
autecology, 322-29 
synecology, 329-44 
Incubation 
and in situ bacterial activities, 


, 352-55 


Incubation period 
and insect bacteria, 688 
Induced phagocytosis 
and rickettsial assembly, 85 
Industrial production 
see Biomass 
Infection 
in R. tsutsugamushi 
and H-thymidine uptake, 83 
role of iron privation in, 26 
and subgenomic coat protein 
mRNAs, 152 
and synthesis of viroid-like 
RNAs, 164 
see also Bacterial envelope 
and infection 


SUBJECT INDEX 707 


Infection dose 
and insect bacteria, 688 
Influenza virus 
transcription of, 496 
Information flow 
and microbial reproduction, 
300 
Injection proteins 
and DNA translocating vertex, 
118 
Injured bacteria 
characteristics of, 52 
foodservice research on, 56 
Inner membrane proteins 
and protein export 
in bacteria, 632 
Inorganic suifur molecules 
conversion of, 371 
Insect bacteria 
defense mechanisms, 691 
ecology, 680-85 
pathogenicity, 685-91 
taxonomy, 675-80 
Insertional mutagenesis 
transcriptional .ctivation of, 
421 
Insulin 
and growth control 
in microbial cultures, 315 
Insulin genes 
and transcriptional enhancers, 
439 
Interferons 
and growth control 
in microbial cultures, 315 
Intermediary carbon metabolism 
in Rhizobium, 105 
International Committee for 
Nomenclature of Viruses 
(ICNV) 
establishment of, 453 
Intertidal environment 
microfossil distribution in, 
400 
Intervirology 
official journal, 454 
Intracellular growth 
of Rickettsiae tsutsugamushi, 


Intracellular killing 
as mechanism 
of host defense, 27 
Intracellular multiplication 
in R. tsutsugamushi, 72 
Intracellular parasites 
facultative, 36-40 
rickettsiae, 70 
Invasive processes 
of extracellular parasites, 32 
Invertebrates 
families of virus infecting 
figure, 456 
viruses affecting, 452 
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Iron 
transport of, 24 
Iron bacteria 
and late Proterozoic microfos- 
sils, 413 
Iron deprivation 
and gram-negative bacteria, 
537 


in gram-positive bacteria, 534 
Iron phosphides 
and corrosion, 203 
Iron privation 
and host defense, 26 
Iron pyrite 
and microbial desulfurization, 
373 
Iron regulated membrane pro- 
teins 
appearance of 
figure, 532 
Iron restriction 
and bacterial envelope, 529 
effect of 
on bacterial envelope, 545 
as a host defense, 550 
Iron sulphides 
in aerobic environments, 199 
Iron transport 
systems 
and gram-negative bacteria, 
537 
and virulence factors, 34 
Isoleucine 
and protein export 
in bacteria, 628 
Isomerase 
and bacteroid carbon metabo- 
lism, 102 
Isopleth graph 
total acridine orange direct 
microscopic count 
figure, 326 
Isotope dilution 


and in situ bacterial activities, 


337 
Isotopic geochemistry 
role of 
in Precambrian paleobiolo- 
gy, 398 


K 


K* Diffusion potential 
in proton motive force, 228 
Kanenbou 
population 
and Spirulina, 505 
Keratitis 
caused by Mycobacterium, 
362 


Ketal 
and exopolysaccharides, 245 
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Ketogluconate pathway 
with Pseudomonas, 97 
Kinetoplast 
and genus Trypanosoma, 476 
Kinetoplastida 
mitochondrial DNA complex, 
476 
Kirromycin-like antibiotics 
mechanism of action of 
action in protein synthesis, 
559-70 
EF-Tu mutants, 570-73 
other effects, 573-74 
Kirrothricin 
chemical structures of, 558 
Klebsiella pneumoniae 
(aerogenes) 
and bacterial polysaccharides, 
251 
changes in outer membrane 
proteins 
figure, 532 
and exopolysaccharides, 244, 
251 


and high affinity iron-uptake 
systems, 531 


L 


L cells 
infection of 
and Ricketsiae prowazekii, 
85 
L-glutamate 
in Rickettsiae tsutsugamushi, 


Lactate 
and conversion to hydrogen 
by the acetogens, 209 
and Desulfovibrio 
in intertidal sediments, 210 
in situ bacterial activities, 335 
and TMAO, 144 
Lactate carbon 
and physiology of Veil- 
lonellae, 182-83 
Lactation 
and MTV/myc gene, 438 
Lactic acid 
see Bacteria 
Lactobacilli 
use of 
to colonize urinary tract, 
542 


Lactobacillus casei 
early research, 5 
Lactose transport system 
and proton motive force 
in bacteria, 233 
LamB protein 


and protein export in bacteria, 


Lambda 
capsid, 122-23 
Lambda receptor 
protein export in bacteria, 631 
Late Proterozoic microfossils 
evolution in 
distribution of microorgan- 
isms, 399-409 
null hypothesis, 412-14 
paleobiological evidence, 
394-99 
Lecithinase C 
and insect bacteria, 689 
Lectin binding 
and Candida albicans, 593 
Lectin I 
and viscumin, 659 
Leghemoglobin 
and Rhizobium carbon 
metabolism, 103 
Legionella 
in macrophages, 40 
and in situ bacterial activities, 
323 
Lethal proteins 
and antigenic properties fungal 
toxins, 650 
from plant origin, 650 
Leucine 
and protein export 
in bacteria, 628 
Leukocidins 
and bacterial virulence, 29 
Life cycle 
of T. brucei, 478 
Light availability 
and production of Spirulina, 
518 
Lignocellulosic materials 
and growth control 
in microbial cultures, 313 
Limulus 
and chemical composition of 
Veillonella LPS, 187 
Linkage analysis 
Candida albicans, 584 
Lipid composition 
of mycobacteria, 356 
Lipids 
and exopolysaccharide synthe- 
sis, 256 
and Trypanosoma antigenic 
variation, 484 
Lipophilic cations 
and proton motive force in 
bacteria, 229-31 
Lipopolysaccharide 
biosynthesis of, 263-64 
of gram-negative bacteria, 
261-64 
of Veillonella, 186-89 
of shigellae, 37 
Lipoprotein signal peptide 
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and protein export in bacteria, 
619 
Lipoproteins 
and protein export in bacteria, 
630 
Liposomes 
and morphogenesis of the 
M13 coat protein, 634 
Liquid repair 
and resuscitation, 54 
Listeria monocytogenes 
in macrophages, 40 
Lithium 
and prespore formation 
in Dictyostelium, 277 
Liver function 
and amphotericin B 
in treatment of candidosis, 


Low-molecular-weight products 
and bacterial polysaccharides, 
246-47 
Lpp signal peptide 
and protein export in bacteria, 
627 


Luffin 
inhibiting protein synthesis, 
664 


Lymphadenopathy 
and AIDS, 364 
Lymphosarcomas 
structural analysis of, 420 
Lyngbya aestuarii 
microbial mat communities 
in Late Proterozoic tidal 
flats, 403 
Lyngbya 
characterization of, 504 
as mat builders, 411 
Lysogenic conversion 
LPS side-chain structures due 
to, 263 
Lysozyme 
and marine bacteria, 16 


M 


M13 coat protein 
and protein secretion 
in E. coli, 633 
Marcasite 
and microbial desulfurization, 


Macrocyclic lactones 
used against candidosis, 602 
Macromolecular ligands 
and kirromycin like antibi- 
otics, 574 
Macromolecular synthesis 
encoding functions, 23 
Macromolecules 
and development of Dictyo- 
stelium, 283 


Macrophages 
activation of 
and C. albicans, 606 
Magnesium 
and bacterial envelope proper- 
ties, 530 
limitation 
and exopolysaccharide syn- 
thesis, 258 
and gram-positive bacteria, 
536 
in gram-negative bacteria, 


Maize white-line mosaic sat- 
ellite-like virus 
and nucleoprotein particles, 
154 
replication of, 156 
MalE 
mutations that restore secre- 
tion of, 626 
Malic-lactic transhydrogenase 
and energy metabolism 
of Veillonellae, 178 
Maltose binding protein 
and bacterial signal sequence, 
621 
Manganese 
early research, 5 
and lysis of cells, 14 
and marine bacteria, 9 
Mannitol 
and derivatives of R. Japoni- 
cum, 98 
and exopolysaccharide synthe- 
sis, 260 
Mannoprotein 
and Candida albicans, 608 
Mannose 
metabolism of 
in R. meliloti, 97 
plant/fungal toxins, 656 
Mannosy] transferase 
in C. albicans, 596 
Marine fouling 
and sulphate reducers, 205 
Marine microbiology 
early years, 1-19 
Marine sediment slurries 
and sulphate reduction, 209 
Mass spectrometry 
growth control 
in microbial cultures, 307 
Mature particle 
breakdown products of, 114 
Measurement 
of growth 
in microbial cultures, 303 
of internal volume 
proton motive force, 224- 
25 
of proton motive force 
in bacteria, 219 
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Megasphaera 
taxonomy of, 176 
Meiosis 
and C. albicans, 582 
Membrane coverage 
and rickettsial assembly, 77 
Membrane protein 
and Trypanosoma antigenic 
variation, 482 
Membrane translocation 
protein export in bacteria, 631 
Membrane trigger hypothesis 
and protein export 
in bacteria, 618 
Membrane vesicles 
and proton motive force in 
bacteria, 224 
Mesosomes 
transport properties of, 14 
Metabolism 
and C. albicans as a human 
pathogen, 589 
of marine bacteria 
fish spoilage, 9 
of organic energy substrates, 
332 
see also Catabolism; C-4 com- 
pounds; Pentoses 
Metacyclic trypomastigotes 
T. brucei, 478 
Metals 
and anaerobic microbial corro- 
sion, 197 
Metazoans 
radiation of grazing 
and Late Proterozoic micro- 
fossils, 413 
Methanobacterium bryantii 
and AY values, 234 
Methanogens 
in anaerobic breakdown 
of complex organic materi- 
als, 209 
Methanosarcina 
and TMAO reduction, 134 
Methods 
comparison 
in situ bacterial activities, 
343-44 
measurement of growth, 303- 
9 
null point 
proton motive force in bac- 
teria, 229 
sampling 
proton motive force, 225-6 
Methy!l-malonyl-CoA de- 
carboxylase 
and energy metabolism 
of Veillonellae, 178 
Methylamine(MA) 
as probe 
proton motive force, 227 
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Methylation 
and VSG genes, 494 
Methylomonas trichosporium 
and dimorphism, 264 
Methylotrophs 
and oxidation of TMA to 
TMAC, 133 
MgCl, 
and GTPase activity 
in kirromycin, 566 
Michaelis-Menten kinetics model 
in situ bacterial activities, 333 
Microautoradiography 
and in situ bacterial activities, 
323 
Microbes 
in vivo behavior, 528 
Microbial corrosion 
electro-chemical mechanisms, 
197 
Microbial cultures 
see Growth control 
Microbial desulfurization 
of fossil fuels 
acid mine drainage, 375-76 
coal, 374-83 
crude oil, 372 
oil spills, 383-84 
petroleum, 383-87 
sulfur, 372-74 
Microbial injury 
and resuscitation, 53-4 
Microbial polysaccharides 
biosynthesis of, 244 
Microcoleus 
and late Proterozoic microfos- 
sils, 400 
as mat builders, 411 
Microflora 
and insect bacteria, 680 
and stress to 
bacterial cells, 59 
Microfossils 
Proterozoic microbiology, 394 
Microphytolites 
formation of, 397-98 
and Late Proterozoic life, 405 
recording activity of 


Proterozoic microorganisms, 


398 
Microwave radiation 
and survival of injured bacte- 
ria, 65 
Migration 
in Dictyostelium, 273 
Milk 
and enterochelin uptake, 
548 
Millet 
and Spirulina, 521 
Mimimum bactericidal con- 
centration(MBC) 
in vitro antibiotic 
and bacterial envelope, 539 
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Mistletoe 
toxicity of, 659 
Mitochondria 
and proton motive force in 
bacteria, 220 
Mitochondrial DNA complex 
in kinetoplast 
and genus Trypanosoma, 
476 
Mitogillin 
blocking protein synthesis, 


Mobility 
of extracellular parasites, 
32 
Modeccin 
high toxicity to man and an- 
imals, 660 
Molecular hybridization 
and tobacco necrosis, 165 
Molecules 
gradients of 
compartmentation in Dictyo- 
stelium, 285 
responsible for antigenic varia- 
tion, 480-81 
Momordica charantia inhibitor 
inhibiting protein synthesis, 
664 


lectin 
in blocking protein synthe- 
sis, 662 
Monocytes 
and facultative intracellular 
parasites, 36 
Monomeric protein 
and kirromycin, 560 
Monooxygenases 
in yeast cells, 312 
Moraxella-Acinetobacter 
freezing/thawing rates 
affecting injured bacteria, 
63 


Morphogenesis 
and developmental cycle of 
Dictyostelium, 272 
and translocation of DNA, 
111 
Morphogens 
and compartmentation in Dic- 
tyostelium, 293 
in Dictyostelium, 278 
potential 
of Dictyostelium, 282 
mRNA 
and development of Dictyo- 
stelium, 283 
and protein synthesis 
compartmentation in Dictyo- 
stelium, 289-90 
mRNAs coding 
for VSGs 
translation of, 486 
Multicellular aggregate 


and compartmentation in Dic- 
tyostelium, 292 
Multipartite viral genome, 
and plant virus satellites, 168 
Multiple hemocyte encapsulation 
and insect bacteria, 691 
Multiple polysaccharide produc- 
tion 
examples of figure, 250 
Muramidase 
and insect bacteria, 681 
Mureir:oplasts 
converting to protoplasts, 15 
Mutagenesis 
oligonucleotide-directed, 430 
Mutagenesis technique 
and protein export in bacteria, 
637 
Mutagenic substances 
and microbial reproduction, 
3 


Mutant 
and C. albicans genetics, 583 
isolation/characterization of, 
513 
Mutation 
and plant virus satellites, 167 
random 
in trypanosome antigenic 
variation, 479 
Mutualistic symbiosis 
and insect bacteria, 685 
myb oncogene 
transduced by 
avian myeloblastosis 
virus(AMV), 427 
myc oncogene 
structural analysis of, 420 
Mycobacterium 
and catalase, 40 
see also Opportunistic Myco- 
bacterium 
Mycobacterium fortuitum 
and drug-susceptibility pat- 
terns, 349 
Mycobacterium lepraemurium 
and phagosome-lysosomal in- 
fusion, 41 
Mycolic acids 
thermal cleavage products of, 
35 


Mycoplasm pneumoniae 
and erythrocyte glycoprotein, 
43 
Myocarditis 
candida, 580 
Myxobacteria 
dimorphism in, 264 


N-Acetyl-glucosamine 
and plant and fungal toxins, 
653, 656 
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N-acetylneuraminic acid 


and exopolysaccharide synthe- 


sis, 257 
N-myc amplication 
and tumors of neuroec- 
todermal origin, 424 
N-myc homologs 
as proto-oncogene, 423 
NADP 
photosynthetic reduction of, 
509 


Nalidixic acid 
in freshwater habitats, 327 
Nalidixic acid cell enlargement 
procedure 
and in situ bacterial activities 
measurement, 324 
Naphthalene 
and DBT oxidation 


in microbial desulfurization, 


384 
Natural crossing 
in Candida albicans, 587 
Neisseria gonorrhoeae 
and lipopolysaccharides, 37 
Neisseria 
and periodontitis, 189 
Nematodes 
and bacteria associated with, 
682-84 
Neoplastic transformation 
see Oncogenes 
Neoplectana carpocapsae 
and nematodes, 682 
Nepovirus 
and plant virus satellites, 
152 
satellite RNAs of, 157-60 
satellite-like RNAs of 
figure, 159 
Nernst equation 
components of the proton mo- 
tive force, 220 
Neuraminidase 
as a component of pneumo- 
cocci, 33 
Neuroblastoma 
and N-myc amplification in, 
439 
Neutrophiles 
respiring, 221 
Neutrophilic bacteria 
and proton motive force in 
bacteria, 235 
Neutrophils 
and facultative intracellular 
parasites, 36 
Niacin production 
isolation of Mycobacterium, 
353 
Nicotiana clevelandii 
and cucumovirus strains, 162 
Nicotiana 
and plant virus satellites, 161 


Nitrate 
in biomass, 517 
and energy metabolism, 180-1 
and hydrogenase activity 
in Spirolina, 511 
Nitrate reductase 
and TMAO, 142 
Nitrate reduction 
and energy metabolism, 180-1 
isolation of Mycobacterium, 
353 
Nitrogen 
and rate of pyrite oxidation, 
381 


and Spirulina, 505 
Nitrogen fixation 
organic acids 
essential for, 105 
Nitrogen-fixing symbioses 
Rhizobium, 90 
Nitrogen fixers 
and in situ bacterial activities, 
9 
Nitrogen metabolism 
and Spirulina, 516 
Nitrogen oxides 
formation of acid deposition, 
9 
Nitrogen retention 
and Spirulina, 522 
Nitrosoguanidine 


and selection with kirromycin, 


570 
Nitrosomonas europea 
and proton motive force, 234 
Nitrous acid 
and Candida albicans, 583 
Nodule host-cell metabolism 
in Rhizobium, 100 
Non-sporeforming bacteria 
see Insect bacteria 
see also Pathogens 
Nonphotochromogens 
see also Opportunistic Myco- 
bacterium 
Nucleated hernocytes 
and insect bacteria, 691 
Nucleic acid measurements 
future of, 340-41 
Nucleic acid synthesis 
in situ bacterial activities, 
335-36 
Nucleic acids 
adenine incorporation into, 
339 
low content of 
in Spirulina, 522 
and sugar assimilation 
in Veillonellae, 181 
translocating of 
into capsid, 110 
and viral taxonomy, 463 
Nucleoproteins 
and plant virus satellites, 154 


SUBJECT INDEX 711 


Nucleotide 
and plant reoviruses, 460 
Nucleotide sequence analysis 
and viroid molecules, 169 
Nucleotide sequence homologies 
and viral protein sequences, 
464 


Nucleotide sequences 
of sat-RNA 
and plant virus satellites, 
161 
Nucleotide-binding proteins 
and kirromycin-like antibi- 
otics, 572 
Nucleotides 
and TMAO, 139 
Nutrient deprivation 
and bacterial envelope, 529 
and plasticity of the bacterial 
envelope, 531 
Nutrition 
see Carbon nutrition 
Nystatin 
used against candidosis, 602 
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O-antisera 
and bacterial polysaccharides, 
253 


Obligate intracellular parasites 
and bacterial virulence, 41 
Obligate organisms 
see Candida albicans 
Oil spills 
and microbial desulfurization, 
383 
Oligonucleotide-directed 
mutagenesis 
and protein export in bacteria, 
624 
Oligosaccharides 
and pyruvate, 245 
Olpidium brassicae 
and plant virus satellites, 155 
OmpA protein 
recombinant technology 
and protein export in bacte- 
ria, 630 
and secretion, 630 
On-line monitoring systems 
and measurement growth, 304 
Oncogenes 
cooperative actions of, 437-38 
fes/fps, 429-31 
myb, 427-29 
myc, 420-27 
neoplastic transformation, 419 
sis, 431-37 
Oncolites 
in Proterozoic sequences, 398 
Ooids 
late Proterozoic microfossils, 
405 
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Open-heart surgery 
serum iron counts, 549 
Opportunistic Mycobacterium 
clinical specimens, 358-60 
currently recognized species, 
348-54 
disease and therapy, 360-63 
infectious acquired im- 
munodeficiency syndrome 
(AIDS), 363-65 
isolation and identification of, 
351-53 
serotypes, 356-58 
Optical density 
and growth control 
in microbial cultures, 305 
Optical probes 
and proton motive force in 
bacteria, 231-32 
and proton motive force, 227- 
28 


Organic acids 
and growth control 
in microbial cultures, 312 
metabolic 
and corrosion, 198 
and Rhizobium bacteroids, 105 
Organic acid fermentation 
and Veillonella, 177 
Organic chemistry 
synthetic 
war projeci in, 4 
Organic energy substrates 
metabolism of, 332 
Oscillatoria 
characterization of, 503-4 
as mat builders, 411 
Osmolarity 
influence of 
on envelope, 528 
Osmotic regulation 
in Dictyostelium, 274 
Oxalacetate 
and malic-lactic transhy- 
drogenase, 179 
Oxidation 
and growth control 
in microbial cultures, 303 
and sodium, 12 
and TMA metabolism, 133 
Oxidative phosphorylation 
and anaerobic respiration with 
TMAO, 146 
Oxonol dyes 
and proton motive force, 232 
Oxygen 
dissolved 
desulfurization technology, 
378 
Oxygen concentration cells 
and biofilms 
in marine fouling, 212 
Oxygen consumption 


and growth control 
in microbial cultures, 306 
Oxygen depletion 
and sulphate-reducing bacteria 
in corrosion, 199 
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P bodies 
rickettsial assembly sequence 
figure, 75 
during rickettsial infection, 74 
P22 
and DNA translocating vertex, 
123 
Pacific Fisheries Experimentation 
Station 
Vancouver, B.C., 8 
Panicum mosaic satellite virus 
replication of, 156 
Panicum mosaic virus(PMV) 
and nucleoprotein particles, 
154 
Papillary serous adenocarcinoma 
and c-myb locus, 428 
Parasexual protoplast fusion pro- 
tocols 
and Candida genetics, 584 
Parasite-host relationships 
and insect bacteria, 685 
Parasitemia 
successive waves of, 479 
Parasites 
hereditary mechanisms in, 22 
see also Rickettsial assembly 
Parenteral feeding 
and Candida albicans, 579 
Pasteurella haemolytica 
and neuraminidase, 33 
Pathogenesis 
see Bacterial virulence 
Pathogenic bacteria 
and antigenic properties 
fungal toxins, 650 
in food 
and human disease, 52 
Pathogenicity 
conditions of 
insect bacteria, 686 
and Mycobacterium, 348 
and viral taxonomy, 459 
Pathogens 
classification of 
insect bacteria, 686 
serotypes of, 356-58 
Pathogens to insects 
see Insect bacteria 
see also Opportunistic Myco- 
bacterium 
Pattern formation 
development in Dictyostelium, 
277-80 


Pea enation mosaic virus groups 
and plant virus satellites, 152 
“-eanut stunt virus satellite RNA 
replication of, 162-63 
Penicillin-binding-protein(PBP) 
and susceptibility of bacteria 
to B-lactam antibiotics, 533 
Pentoses 
metabolism of, 99 
Peptide bond formation 
and kirromycin-like antibi- 
otics, 563 
and plant and fungal toxins, 


Peptide fragments 
of the VSG 
trypanosome antigenic vari- 
ation, 485 
Peptide transpert 
in C. albicans, 589 
Peptides 
and oncogenes, 432-33 
Peptidoglycan-associated lipopro- 
tein 
and protein export in bacteria, 
636 
Peptone 
early research, 18 
Periodontitic infections 
physiology of Veillonellae, 
176 


Periodontitis 
and physiology of the Veil- 
lonellae, 189 
Periplasmic proteins 
protein export in bacteria, 629 
Peritrophic membrane 
and insect bacteria, 687 
Permeability 
and infections, 545 
Permeant ions 
probes for, 228-33 
Petrochemical industry 
and microbial desulfurization, 
372 
Petroleum 
desulfurization of, 383 
pH 
influence of 
on envelope, 528 
pH electrodes 
and growth control 
in microbial cultures, 307 
measurements with 
proton motive force in bac- 
teria, 227 
Phage chromosome 
and termination of the 
transiocation, 113 
Phagocytosis 
and insect bacteria, 691 
as mechanism of host defense, 
27 
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and N. gonorrhoeae, 544 
in R. tsutsugamushi, 72 
Pharmaceutical industry 
and biochemistry, 6 
PHB 
metabolism of 
and the glyoxylate cyle, 104 
Phenotypic adaptation 
and microbial reproduction, 
300 
Phenylalanine 
mutants resistant to 
in Spirulina, 513 
Phormidium 
characterization of, 504 
and late Proterozoic microfos- 
sils, 400 
as mat builders, 411 
Phosphate 
and bacterial envelope proper- 
ties, 530 
limitation 
and gram-positive bacteria, 
536 
Phosphatidy] inositol turnover 
and oncogenes, 434 
Phosphofructokinase 
and Candida albicans, 590 
Phosphoglucose 
and bacteroid carbon 
metabolism, 102 
Phospholipases 
and insect bacteria, 689 
Phosphorite nodules 
early diagenetic, 394 
Phosphorous 
and rate of pyrite oxidation, 
381 
and Spirulina, 523 
and growth control 
in microbial cultures, 314 
Phosphorylethanolamine 
and exopolysaccharides, 247 
Photochromogens 
and identification of Mycobac- 
terium, 353 
see also Opportunistic Myco- 
bacterium 
Photoreduction 
and Spirulina, 510 
Photosynthate 
and symbiotic nitrogen fixa- 
tion activity, 104 
Photosynthesis 
and proteins 
and Spirulina, 506-12 
Phycobilisomes 
and photosystem II reaction 
in Spirulina, 511 
Physiology 
growth 
analysis of, 301-2 
Phytolaccin 


general characteristics, 662 
Phytoplankton 
eukaryotic 
rediversification of, 414 
selective filtration, 340 
and Spirulina, 50S 
Phytoreovirus 
as plant reovirus, 460 
Pilot proteins 
and DNA translocating vertex, 
118 
Pilus transfer 
and DNA phage encapsida- 
tion, 111 
Pinocytosis 
and AIDS, 365 
Pipelines 
and microbial desulfurization, 


Piperacillin 

and iron restriction, 546 
Pisoliths 

late Proterozoic microfossils, 


Plague virulence antigens 
and Yersinia enterocolitica, 39 
Plankton 
late Proterozoic, 406-9 
Plant and fungal toxins 
composed of two or four sub- 
units, 653 
composed of a single 
polypeptide chain, 662 
evolutionary relationships be- 
tween, 666 
fungal protein toxins, 667 
PAP, PAP Il, and PAP S, 662 
resistance to, 666 
at the ribosomal level, 650 
Plant cell-free systems 
and resistance to toxins, 666 
Plant life 
late Proterozoic microorgan- 
isms, 399 
Plant pathology 
see Plant virus satellites 
Plant reoviruses 
genera of, 459 
Plant toxins 
and polypeptide chain, 662 
structural/evolutionary rela- 
tionships between, 666 
lant virus satellites 
cucumoviruses, 160-63 
nepoviruses, 157-60 
origins and eviotuion of, 168- 
70 
recognition and detection of, 
152-53 
satellite viruses, 153-57 
sobemoviruses, 163-65 
tobacco necrosis, 165-66 
tombusviruses, 163 
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Plants 
groups of viruses infecting 
figure, 458 
virus-like diseases in, 473 
Plasma membrane 
and Candida albicans, 593 
in Candida albicans, 595-96 
Plasma membrane glycoprotein 
and development of Dictyo- 
stelium, 284 
Plasmacytomas 
murine 
c-myc rearrangement, 425 
Plasmids 
heavy metal resistance 
and microbial desulfuriza- 
tion, 386 
mediating virulence factors, 


role of 
in virulence of bacterial 
pathogens, 530 
Plasmodium falciparum 
circumsporozoite antigen, 498 
Plastocyanin 
and Anabaena variabilis 
and Spirulina, 510 
and Spirulina, 507 
Pleconema 
characterization of, 504 
Pleurocapsalean cyanobacteria 
late Proterozoic microfossils, 
404 
Pleurocapsales 
as constituents of tidal-flat mat 
communities, 411 
Ploidy 
genetic analysis of 
in C. albicans, 587 
Polar assembly reaction 
and DNA translocating vertex, 
122 
Poliovirus 
functional organization of 
polyproteins 
figure, 468 
Pollination 
and the honey bee, 684 
Poly(Phe) synthesis 
and effect of kirromycin an- 
alogs, 568-69 
Polyamines 
and physiology of Veil- 
lonellae, 184 
Polyene antibiotics 
used against candidosis, 602 
Polymerases 
RNA 
and convergent evolution, 


Polymerization 
and exopolysaccharide synthe- 
sis, 257 
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Polymerization reaction 
and procapsid assembly, 114 
Polymers 
bacterial polysaccharides, 249- 
51 
hydrolyzing of, 33 
Polymorphonuclear leukocytes 
and host responses to C. albi- 
cans, 607 
Polymyxin 
susceptibility to 
and identification of Myco- 
bacterium, 355 
Polynephritis 
and Corynebacterium renale, 
35 
Polynucleotide synthesis 
in situ bacterial activities, 340 
Polyol dehydrogenase 
NAD-linked 
in R. meliloti, 98 
Polypeptide chain 
and plant toxins, 662 
and DNA translocating vertex, 
i124 
Polypeptide translocation 
and protein secretion 
in E. coli, 618 
Polypeptides 
and compartmentation 
in Dictyostelium, 286 
figure, 286 
and organization of VSG 
genes, 488 
and trypanosome antigenic 
variation, 481 
Polyphenylalanine synthesis 
inhibiting protein synthesis, 
665 
and Spirulina, 512 
Polyproteins 
functional organization of 
figure, 468 
Polysaccharides 
see Bacterial polysaccharides 
Polysome formation 
and oncogenes, 434 
Polysomes 
in R. tsutsugamushi, 73 
Populations 
natural 
balanced growth of, 332 
Portal protections 
and procapsid assembly, 115 
Portal protein 
and DNA, 115 
function 
and DNA translocating ver- 
tex, 125 
Portal ring 
assembly of, 117 
Portal vertex assembly 
regulation of, 126 
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Portioning 
and sublethally injured bacte- 
ria, 64 
Positional information 
evidence for, 278 
Potassium 
early research, 7 
limitation 
and exopolysaccharide syn- 
thesis, 258 
and marine bacteria, 9 
pr/E protein 
and protein export in bacteria, 
639 


Prasinophytes 
and late Proterozoic microfos- 
sils, 407 
Precambrian fossil record 
and evolution of 
microbial life, 391 
Pregnancy 
and Candida albicans, 606 
Prespore cell differentiation 
in Dictyostelium, 275 
Prespore cell glycogen 
and compartmentation in Dic- 
tyostelium, 287 
Prespore mRNA 
and compartmentation in Dic- 
tyostelium, 290 
Prestalk cells 
in Dictyostelium, 273 
Primarily hydrophobic proteins 
and protein export 
in bacteria, 632 
Probes 
access of 
to membranes of gram- 
negative bacteria, 225 
Procapsid assembly 
and phage proteins, 126 
and viruses, 113 
Procapsid cores 
mutant phage deficient, 122 
Procapsid function 
and DNA packaging, 111-12 
Procapsid polymerization 
initiation complex, 114 
Prokaryotes 
in marine and freshwater en- 
vironments, 17 
and proton motive force in 
bacteria, 220 
viruses infecting, 472 
Prokaryotic cell 
transfer of DNA from, 109 
Prokaryotic parasites 
and evolution of virulence, 43 
Prokaryotic signal sequences 
and protein export 
in bacteria, 628 
Promoter 
and VSG genes, 495 


Promyelocytes 
induction of differentiation in 
to granulocytes, 422 
Propionate 
Desulfovibrio 
in intertidal sediments, 210- 
12 
and Rhizobium, 104 
Propionibacterium 
fumarate reduction in, 179 
and oxalacelate, 178 
Propionibacterium acnes 
and kidney glomeruli, 43 
Propiony! 
and bacterial polysaccharies, 
253 
Prostaglandin release 
and oncogenes, 434 
Protease 
and C. albicans, 607 
and protein export in bacteria, 
636 
synthesis and release of, 42 
Protein 
coat 
and satellite viruses, 152 
content 
of Spirulina, 520 
and food poisoning, 62 
price of 
from Spirulina, 518 
from Spirulina, 522 
and tomato black-ring virus, 
158 
see also Fungal protein 
Protein biosynthesis 
and kirromycin-like antibi- 
otics, 557 
plant/fungal toxins inhibitors 
figure, 651 
Protein cleavage 
and DNA translocation, 
112 
Protein encoding 
and viroids, 473 
and oncogenes, 422 
Protein export 
models of, 617-20 
Protein function 
and structure of proto- 
oncogenes, 438 
Protein kinase activity 
and oncogenes, 429 
Protein metabolism 
waste products of, 132 
Protein secretion 
genetic loci implicated in 
figure, 638 
see also Escherichia coli 
Protein synthesis 
action of kirromycin in, 559- 
70 
active inhibitors of, 650 


in cell free systems 

figure, 656 
cell type-specific, 281-2 
effect of modeccin on, 660 
and gene expression 


compartmentation in Dictyo- 


stelium, 289-92 
and R. tsutsugamushi, 84 
Shiga exotoxin inhibiting, 37 
and Spirulina, 512 
see also Cancer; Escherichia 
coli 
Protein synthetic apparatus 
of S. platensis, 512 
Protein translocation 
export machinery for, 635 
Proteinases 
toxicity of, 689 
Proteins 
coat 
and DNA translocating ver- 
tex, 118 
and growth control 
in microbial cultures, 312 
and photosynthesis 
and Spirulina, 506-12 
scaffolding 
and DNA translocating ver- 
tex, 117 
surface coat 
VSGs on trypanosome, 487 
and T-cell leukemia virus 
types, 438 
see also Auxiliary proteins; 
Host proteins; 


Injection proteins; Pilot pro- 


teins 
Proterozoic fossil record 
null hypothesis for, 412 
Proteus mirabilis 
and lipopolysaccharides, 261 
Proton-motive force 
components of, 220-24 
environmental changes, 533 
fermenting cells, 236-37 
measurements with pH elec- 
trodes, 227 
permeant ions, 228-31 
respiring cells, 235-36 
weak acids and bases, 226-27 
Pseudanabaena 
characterization of, 504 
se SE t 
proliferation of, 22 
Pseudomonas 
and protein secretion, 616 
TMAO reduction, 135 
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isolated from insects, 676 
and exopolysaccharides, 248 
and growth control 

in microbial cultures, 314 
and sensitivity to EDTA, 531 


and susceptibility of cells, 
to lysis, 16 
Pseudomonas alcaligenes 
and microbial desulfurization, 
384 
Pseudomonas fluorescens 
and resistance to heat, 65 
Pseudovirions 
and plant virus satellites, 153 
Pulmonary disease 
see also Opportunistic Myco- 
baterium 
Pulvomycin 
inhibitory effect on protein 
synthesis, 569 
Purine fermentations 
and energy metabolism, 181 
Purines 
catabolism of 
and Spirulina, 520 
Pyocyanin 
and pseudomonads, 676 
Pyranine 
as probe 
proton motive force, 228 
Pyrite 
see Diagenetic pyrite 
Pyrolysis-mass spectrometry 
and species identification 
Mycobacterium, 356 
Pyruvate 
and nitrate reduction, 180 
Pyruvate ketals 
and exopolysaccharides, 244 
Pyruvate kinase 
and Candida albicans, 590 


Q 


Qs replicase 

EF-Tu as a subunit of, 573 
Queen’s University 

and biochemistry research, 7 
Quinones 

and TMAO, 139-40 
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Radioisotopic methods 
in situ bacterial activities, 
332-35 
Rapid growers 
see Opportunistic Mycobac- 
terium 
Rapid substrate exhaustion 
and increase in biomass, 342 
Raw milk 
Mycobacterium species from, 
360 


Recombination 
and C. albicans genetics, 583 
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Red adenine auxotrephs 
mutants 
Candida ablicans, 585 
Red blood cells 
and proton motive force in 
bacteria, 220 
Redox potential 
in desulfurization technology, 
380 
and growth control 
in microbial cultures, 308 
Reductase 
and analogs of TMAO, 140 
Regeneration 
of EF-Tu.GTP, 562 
Regulation 
as it affects antigenic varia- 
tion, 497 
TMAO reductase, 142 
Reheating 
in foodservice systems, 64- 
65 
Reoviridae 
and vertebrate virus taxa, 461 
Reovirus 
see Plant reoviruses 
Reproduction 
see Asexual reproduction 
see also Growth control 
Research 
and viral taxonomy, 454 
Respiratory disease 
see Opportunistic Mycobac- 
terisum 
Respiring cells 
and proton motive force in 
bacteria, 235 
Restrictocin 
blocking protein synthesis, 
668 
Resuscitation 
of injured bacteria 
during chilling, 62 
microbial injury, 53 
Retinoblastoma 
and N-myc expression, 424 
Retroviruses 
RNA tumor viruses, 419 
see also Oncogenes 
Rhamnolipid production 
and growth control 
in microbial cultures, 314 
Rhizobium 
and bacterial polysaccharides, 
246 
carbon metabolism in, 89 
Rhizobium-legume symbiosis 
and atmospheric nitrogen, 89 
Rhizobium meliloti 
and synthesis of exo- 
polysaccharides, 255 
Rhodopseudomonas 
and TMAO reduction, 144 
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Rhodopseudomonas sphaeroides 
and proton motive force, 230 
Rhodospirillum 
and TMAO reduction, 144-45 
Ribitol phosphate 
and lipopolysaccharides, 261 
Ribose 
and sugar assimilation 
in Veillonellae, 181 
Ribosomal gene(rp10) 
and protein export in bacteria, 
639 
Ribosomes 
functioning as polysomes, 82 
interaction of 
EF-Tu kirromycin with, 
564-66 
in R. tsutsugamushi 
and the fuzzy zone, 79 
Ricin 
chemical and structural studies 
plant/fungal toxins, 653-59 
properties and structure of 
figure, 657 
Ricin toxicity 
and disulfide bridge, 658 
Ricinus agglutinin 
and plant and fungal toxins, 
653 
Rickettsiae 
assembling 
schematic illustration of, 81 
yeloperoxidase-sensitive, 42 
Rickettsiae prowazekii 
intracellular growth of, 84 
Rickettsiae rickettsii 
intracellular growth of, 84-86 
Rickettsiae tsutsugamushi 
intracellular growth of, 71 
Rickettsial antiserum 
and the basophilic cytoplasmic 
area, 74 
Rickettsial genome 
as a free genome, 77 
Rifabutine 
for treating all mycobacte- 
rioses, 363 
RNA 
precursor 
and transcription, 495 
RNA-dependent 
polymerases, 496 
translation of, 155 
viroid-like 
synthesis, 164 
see also Plant virus sat- 
ellites 
RNA polymerase 
DNA-dependent 
and Dictyostelium, 290 
RNA polymerase 
and convergent evolution, 471 
and oncogenes, 421-27 
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RNA polymerase activity 
and protein encoding, 466 
RNA synthesis 
in situ bacterial activities, 
332, 340 
and plasmids, 39 
and protein encoding, 466 
viroid, 473 
and viscumin, 660 
RNA tumor viruses 
and amino acid sequences, 
465 
retroviruses, 419 
reverse transcriptase enzyme 
in, 465 
see also Oncogenes 
RNA viruses 
transcription, 496 
RNA-RNA hybridization 
and plant virus satellites, 155 
ros 
and oncogene grouping, 420 
rRNA synthesis 
and Dictyostelium, 276 


Saccharides 
end-product 
and compartmentation in 
Dictyostelium, 293 
Saccharomyces cerevisiae 
CO, evolution of 
figure, 302 
and growth control, 310 
Salicylate 
and DBT oxidation 
in microbial desulfurization, 
384 
and R. leguminosarum, 92 
Salivary proteins 
and C. albicans, 608 
Salmonella typhimurium 
growth in macrophages, 38 
Salmonella 
and glycerol 
with TMAO, 138 
LPS of, 262 
and TMAO reduction, 141 
Salt tolerance 
and Candida albicans, 581 
Salts 
role in marine bacteria, 13 
Saprophytes 
hereditary mechanisms in, 22 
serotypes of, 356-58 
Saprophytic ascosporogenous 
yeasts 
and Candida albicans, 580 
Sat-RNA 
detecting the emergence of, 
166 


Satellite viruses 
incidence, 166-68 
plants, 153-57 
origins and evolution of, 168- 
70 
Scaffolding proteins 
and DNA translocating vertex, 
117 
Scotochromogens 
see Opportunistic Mycobac- 
terium 
Scytonema 
and late Proterozoic microfos- 
sils, 400 
secA 
suppressors of, 642 
secD 
and protein export in bacteria, 
640 
Secreted enzymes 
and the cell wall 
in Candida albicans, 595 
Secretory proteins 
synthesis of, 630 
secY 
suppressors of 
and protein export in bacter- 
ia, 643 
Sedimentology 
and Precambrian microfossil 
assemblages, 414 
Selective filtration 
and phytoplankton, 340 
Self-replicating process 
in microbial cultures, 299 
Semiconductor sensors 
and growth control 
in microbial cultures, 307 
Septicaemia 
Candida, 580 
Serine 
and kirromycin, 560 
and protein export, 622 
Serine biosynthesis 
control of, 185 
in Veillonella alcalescens 
figure, 183 
Seroagglutination reaction 
Mycobacterium, 357 
Serodeme 
and chronic infection, 477 
cloning used to generate, 494 
Serratia marcescens 
taxonomy, 680 
Serum resistance 
and intracellular parasites, 24 
and invasive extracellular par- 
asites, 35 
Service 
and food product flow, 52 
Sex factor plasmid F 
and convergent evolution 
viral taxonomy, 469 
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Shales 
Gomphosphaera-like colonies 
in, 409 
Shigella dysenteriae 
LPS structure, 262 
Shigella sonnei 
harboring plasmids, 23 
Shuttle vectors 
Thiobacillus genes 
in E. coli, 387 
Signal peptidases 
in E. coli, 644 
and protein export in bacteria, 


Signal peptide 
N-terminal 
and co-translation, 487 
and PriA, 637 
and protein secretion 
in E. coli, 616 
and Trypanosoma antigenic 
variation, 482 
see also Mal E; Lpp signal 
peptide 
Signal peptide function 
in E. coli, 644 
Signal sequence mutations 
E. coli 
figure, 622 
intragenic suppressors of 
figure, 626 
Signal sequences 
structure and function of, 620- 
29 
Silkworm 
diseases of, 674 
Siphoviridae 
as virus affecting vertebrates, 
459 


sis oncogene 
structural analysis of, 431- 
37 
Sleeping sickness 
and African trypanosomes, 
476 
Slime sheath 
in Dictyostelium, 272 
Slurry concentration 
in microbial desulfurization, 
382 
Sodium 
and marine bacteria, 9 
Sodium chloride 
injured bacteria susceptible to, 
53 
and protective effect to bacte- 
ria cells, 60 
Sobemoviruses 
putative 
viroid-like satellite RNAS 
associated with, 163-65 
Solid repair systems 
and resuscitation, 54 


Somatic cell hybrid analysis 
and the c-fes locus, 430 
Somatostatin 
and growth control 
in microbial cultures, 315 
Sorbitol 
grown bacteria 
and exopolysaccharides, 
2 
Sorbose utilization 
and Candida albicans, 581 
Specific immunity 
delay of 
in bacterial virulence, 42- 
43 
Spirulina platensis 
mutants of 
figure, 515 
scanning electron micrographs 
of 
figure, 504 
Spirulina 
producing plants 
figure, 519 
see also Biochemistry of 
Spore cell differentiation 
and compartmentation in Dic- 
tyostelium, 294 
Spore formation 
as a bacterial survival mech- 
anism, 549 
src 
and oncogenes grouping, 420 
Stainless steel 
corrosion resistance of, 197 
and loss of adherent protective 
oxide film, 198 
Staphylococci 
and bacterial envelope, 541 
Staphylococcus aureus 
and leukocidins, 29 
and recovery time 
for injured cells, 60 
scanning electron microscopy 
figure, 543 
Staphylococcus parvulus 
taxonomy of, 176 
Steel 
and sulphide poisoning, 202 
Streptococci D 
from gut of caterpillars, 680 
Streptococcus 
and periodontitis, 189 
Streptococcus mutans 
and cardiac tissue, 43 
Streptococcus pneumoniae 
and leukocidins, 29 
Streptococcus pyogenes 
and leukocidins, 29 
Streptomyces 
and protein secretion, 617 
and kirromycin-like antibi- 
otics, 557 
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Stromatolites 
formation of, 397-98 
oscillatorian cyanobacteria in, 
395 
Subgingival dental plaque 
and physiology of Veil- 
lonellae, 191 
Substrate metabolism 
in situ bacterial activities, 334 
Substrate specificity 
and microbial desulfurization 
of high-sulfur crude oils, 


Subtidal benthic environment 
proterozoic micofossils, 403 
Succinoglycan 
bacterial polysaccharides, 249- 
51 


Sucrose 
and fast-growing rhizobia, 93 
as primary carbon source for 
bacteroids, 100 
Sugar 
modified and novel 
studies on exopoly- 
saccharides, 254 
Sugar assimilations 
and physiology of the Veil- 
lonellae, 181 
pattern of 
in Candida, 589 
Sulfate 
limitatien of 
in gram-negative bacteria, 


Sulfate reducers 
obligate anaerobiosis of, 196 
Sulfate-reducing bacteria 
and anaerobic corrosion, 199- 
200 
newly identified species of 
figure, 208 
physiology and growth, 206- 
14 


see Anaerobic microbial corro- 
sion 
Sulfide 
conversion of 
to corrosive elemental sul- 
phur, 204 
from crude oils, 373 
in the corrosion process, 
200 
Sulfide poisoning 
atomic hydrogen resulting 
from, 202 
Sulfidogenic bacteria 
and corrosion, 206 
Sulfite 
from crude oils, 372 
Sulfolobus acidocaldarius 
desulfurization technology, 
377-78 
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Sulfur 
as corrosive component of 
hydrocarbon fuels, 204 
types of 
in fossil fuels, 372-74 
Supratidal tufas 
and late Proterozoic microor- 
ganisms, 399 
Surface antigens 
and R. tsutsugamushi, 84 
Surface membrane assembly 
by rickettsia 
figure, 80 
in Rickettsiae, 77-78 
see Rickettsial assembly, 69 
Survival 
and bacterial evolution, 23 
Symbionts 
insect-specific, 681-82 
Synechococcus 
and late Proterozoic microfos- 
sils, 401 
Synecology 
problems in interpreting 
measurement, 329-32 
Synthesis 
and metabolic energy, 219 
Synthetic fibers 
and sericulture research, 674 
Synthetic signal peptides 
protein export in bacteria, 625 
Systemic disease 
and gonococci, 38 
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T antigen 
and the cooperative action of 
oncogenes, 438 
T lymphocytes 
activation of 
and C. albicans, 606 
T-cell leukemias 
structural analysis of, 420 
T3 
and conditional lethal muta- 
tions 
DNA packaging, 124-25 
T4 particles 


and DNA translocating vertex, 


121 
T4 scaffolding protein 
intiation of procapsid assem- 
bly, 121 
T7 
conditional lethal mutations 
and DNA packaging, 124 
Taxonomy 
Candida albicans, 585-86 
of insect bacteria, 675-80 
Proterozoic microfossils, 414 
see also Viral taxonomy 
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TCA cycle intermediates 
as source of energy for bacte- 
roid, 101 
Teichoic acid 
and gram-positive bacteria, 
536 
and polysaccharide, 252 
Telomeric expression sites 
activation of, 493-95 
Temperature 
influence of 
on envelope, 528 
and quantity of injured bacte- 
ria, 59 
and rate of microbial coal de- 
sulfurization, 382 
Tenebrio molitor 
experimental infections in, 


Terminal reductase 
TMAO, 140-42 
Terrestrial habitats 
see In situ bacterial activities 
Tetraphenyl phosphonium 
as probe 
proton motive force in bac- 
teria, 230 
Tetrasaccharide 
and lipopolysaccharides, 261 
Thawing 
and sublethal injury to bacte- 
ria, 63 
Thermal denaturation kinetics 
and plant virus satellites, 161 
Thermal disruption 


and DNA translocating vertex, 


116 
Ther pli acidophil: 
respiring 
and proton motive force, 


Thiobacillus 

and biodeterioration of 

stonework, 197 

Thiobacillus ferrooxidans 

desulfurization technology, 

377 
genetics of, 382-83 
and microbial solubilization 
of pyrite, 374 

in situ assessments, 328 
Thiosulfate 

in crude oils, 373 
Thylakoids 

and Spirulina, 508 
Thymidine 

in situ bacterial activities, 335 
Thymidine incorporation 

into DNA, 236 

rate of 

in situ studies, 338 

TMA metabolicm 

and oxidation, 133-34 


TMAO 
reduction of analogs of, 137- 
38 
TMAO reductases 
properties of 
figure, 141 
TMAO reduction 
Alteromonas, 143-44 
ability to reduce, 134 
detection methods, 134-35 
electron transport to, 138-42 
fish spoilage, 131-33 
genetics and regulation, 142- 
43 


reduction of analogs, 137-38 
reduction by the Enterobacter- 
iaceae, 138 
rhodopseudomonas, 144-45 
TMA metabolism, 133-34 
Vibrio, 145 
TMAO respiration 
genes involved in 
figure, 143 
Tobacco necrosis 
satellite RNA of, 165 
Tobacco necrosis satellite virus 
distinct strains of, 154 
Tobacco ringspot virus satellite 
RNA 
replication of, 157 
Tobramycin 
and iron restriction, 546 
Tobravirus 
and plant virus satellites, 152 
Togaviridae 
and viral protein sequences, 
464 
Tomato black-ring virus satellite 
RNA 
as helper specific, 157-58 
Tombusviruses 
satellites RNAS of, 163 
Toxicity 
resistance to 
and microbial desulfuriza- 
tion, 385 
Toxinogenesis 
and intracellular parasites, 24 
Toxins 
of Candida albicans, 607 
as tools of pathogenicity, 689 
Transcription 
and Dictyostelium, 282 
and VSG genes, 495 
Transcription complexes 
and DNA, 126 
Transcriptional control 
and compartmentation in Dic- 
tyostelium, 290-91 
Transferase 
UDPG 
and compartmentation in 
Dictyostelium, 281 
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Transferrin 
variation in disease states, 
549 
Transhydrogenase 
malic-lactic, 178 
Translational control 
and RNA synthesis, 291-92 
Translocation 
applied to AIDS patients, 365 
of secreted proteins 
and E. coli, 616 
see also DNA/Translocating 
vertex 
Translocation inhibitors 
plants and fungi 
figure, 654 
Translocation-incompetent con- 
formation 
and protein secretion, 620 
Transport 
see Bacteroid carbon transport 
Transport systems 
in Candida albicans, 589 
Transportation 
and late Proterozoic microfos- 
sils, 395 
Trehalose 
as end product of Dictyo- 
stelium development, 
287-88 
Treponema pallidum 
adhesion mechanisms, 31 
Trichome 


and biochemistry of Spirulina, 


505 
Trichosperon cutaneum 
and growth control, 303, 312 
Trifoliin A 
and exopolysaccharide synthe- 
sis, 259 
Trimethylamine oxide 
metabolic reactions involving 
figure, 133 
see also TMAO reduction 
Tritiated amino acids 
in situ bacterial activities, 


tRNA binding 
and kirromycin, 566 
tRNA genes 
and kirromycin-like antibi- 
otics, 561 
Trophyllaxis 
and the honey bee, 684 
Trypanosoma brucei brucei 
Giemsa-stained bloodsmear 
figure, 477 
Trypanosomes 
RNA polymerases of, 496 
see also Antigenic variation 
Tsetse fly 
and trypanosome antigenic 
variation, 479 


Tuberculosis 
opportunistic pathogen in- 
duced 
differing from pulmonary 
disease, 361 
see also Mycobacterium 
tuf genes 
expression of 
and EF-Tu mutants, 572-73 
Tumor progression 
and c-myc amplification, 423 
Tumor promoters 
oncogenes, 439 
Tunicamycin 
sensitivity to, 483 
and Trypanosoma antigenic 
variation, 483 
Typhus 
rickettsiae of , 85 
Tyrosine kinase activity 
and oncogenes grouping, 420 
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Ultrastructural organization 
and Candida albicans, 593 
Ultrastructure 
and rickettsial assembly, 81- 
82 
Uniparental reproduction 
and viral taxonomy, 462 
Upward current classifiers 
as desulfurization technology, 
376 
Uric acid 
and Spirulina, 522 
Urinary-tract infections 
caused by strains of E. coli, 
542 
Uronic acids 
and exopolysaccharides, 24 
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Vaginal pH 
and Candida albicans, 606 
Vaginitis 
and Candida, 581 
Valine 


and protein export 
in bacteria, 628 
Valinomycin 
and K* permeability, 228 
and protein export in bacteria, 
634 
Veillonella parvula 
gluconeogenesis of, 182 
taxonomy of, 176 
Veillonellae 
physiology 
biosynthesis, 183-88 
energy metabolism, 177-81 
gluconeogenesis, 182-83 
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lipopolysaccharide, 186-89 
periodontititis, 189-90 
sugar assimilations, 181-82 
taxonomy, 176-77 
Vertebrates 
families of viruses infecting 
figure, 455 
viruses affecting, 452 
Vertex functions 
phage life-cycle, 110 
Vibrio 
and TMAO reduction, 136, 
145 
Viologens 
chemically reduced 
and Spirulina, 511 
Viral assembly 
and rickettsial assembly, 76 
Viral coded proteins 
and plant reoviruses, 460 
Viral infections 
toxins as defense against, 669 
Viral proteins 
and bacterial signal sequences 
figure, 621 
Viral satellites 
plant 
recognition and detection 
of, 152-53 
Viral taxonomy 
categories above family, 463- 


evolution of, 464-65 
virus families, 450-61 
virus genera, 461 
virus species, 461-63 
Viroid molecules 
and circular sat-RNAs, 169 
Viroids 
and putative sobemoviruses, 
164 
relationship to viruses, 473 
Virulence factor production 
and structural flexibility of 
bacterial envelope, 528 
Virulence factors 
and host defense, 28-42 
Virus synthesis 
reduction of 
and sat-RNA, 162 
Viscosity 
and growth control 
in microbial cultures, 
309 
Viscumin 
toxicity of, 659-60 
Viscumin lectin 
general properties, 662 
Volkensin 
toxicity of, 659 
VSG genes 
evolution of, 496-91 
and organization of, 488 
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VSGs 
C-terminal sequence of 
figure, 483 
structure and function of, 481- 
88 
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Wheat 
and cell-free systems for pro- 
tein synthesis, 665 
Wound healing 
and oncogenes, 433 
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and exopolysaccharide produc- 
tion, 249 
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Xanthomonas 
isolated from insects, 677 
Xanthomonas campestris 
biosynthesis of polysaccharide 
of 


figure, 256 
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Yeast 
addition of 
and microbial desulfuriza- 
tion, 381 
Yeast culture 
and growth control, 301 
Yeast growth phase 
and germ-tube formation 
C. albicans, 597 


Yeasts 
see also Candida albicans 
vs Spirulina, 523 
Yersinia enterocolitica 
and plague virulence antigens, 
39 
Yersinia pestis 
harboring plasmids, 23 
yes 
and oncogenes grouping, 420 
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Zinc 
and bacterial envelope proper- 
ties, 530 
Zoogloea ramigera 
and exopolysaccharides, 250 
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